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(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the frequency of interruption 
of printing operation as much as possible while preventing print picture 
quality from deteriorating by performing toner supply operation at a 
proper timing in an image forming apparatus which uses a two- 
component developer and operates to supply a toner consumed for 
printing. 

SOLUTION: Toner consumption is estimated for every page on the basis 
of characteristic information on an image to be printed and a toner 
corresponding to the estimated toner consumption is supplied into a 
developing unit after the page is printed. Wherein, if an integrated value 
of the estimated toner consumption exceeds a 1st predetermined 
threshold, a concentration correction processing is carried out to make 
the toner in a developing unit have a preset standard toner 
concentration. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

It is image formation equipment of a 2 component development method using the developer which consists of a 
toner and a magnetic-substance carrier, 

the image property which carries out counting for every page that the property information on an image is 
onnted — - counting — a means, 

said image property — counting — a toner consumption presumption means to presume the toner consumption 
mth which a means is printed based on the image property which carries out counting and which was consumed 
or every page, 

\ toner supply means to supply the toner equivalent to said toner consumption which said toner consumption 

resumption means presumed in a development counter after termination of printing of said page, 

\ toner concentration amendment means to perform concentration amendment processing so that the toner 

icncentrafcon in said development counter may turn into standard toner concentration set up beforehand when 

;ne addition value of said toner consumption which said toner consumption presumption means presumed' 

ixceeds the 1st threshold decided beforehand 

mage formation equipment characterized by preparation ****** 

Claim 2] 

t is image formation equipment of a 2 component development method using the developer which consists of a 
oner and a magnetic-substance carrier, 

he image property which carries out counting for every page that the property information on an image is 
minted — counting — a means, 



;aid image property — counting — a toner consumption presumption means to presume the toner consumption 
«th which a means is printed based on the image property which carries out counting and which was consumed 
or every page, 

^ toner supply means to supply the toner equivalent to said toner consumption which said toner consumption 
■resumption means presumed in a development counter after termination of printing of said page, 
he addition value of said toner consumption which has the 1st threshold and 2nd threshold which were decided 
eforehand, and said toner consumption presumption means presumed When the addition value of said toner 
onsumption exceeds said 1st threshold for every termination of one printing job [ said 1st threshold ] for every 
rmting termination of each page as compared with said 2nd threshold, and when said 2nd threshold is exceeded 
i toner concentration amendment means to perform concentration amendment processing so that the toner 
oncentration in said development counter may turn into standard toner concentration set up beforehand 
nage formation equipment characterized by preparation ****** 
Slaim 3] 

aid 1st threshold is image formation equipment according to claim 2 which is a bigger value than said 2nd 

ireshold. 

Dlaim 4] 

aid 1st threshold is image formation equipment according to claim 2 set up so that the accumulation value of 
le error included in the toner consumption which said toner consumption presumption means presumes may 
Dt exceed the tolerance of the toner concentration of said 2 component development method. 
Slaim 5] 

aid toner concentration amendment means is equipped with a concentration pattern formation means to form 
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the concentration pattern for concentration detection, the concentration sensor which detects the 
concentration of said concentration pattern, and a concentration presumption means in a development counter 
to presume the toner concentration in said developer in said development counter based on the concentration 
information which said concentration sensor detects, 

[mage formation equipment according to claim 1 or 2 which measures the toner concentration which said 
concentration presumption means in a development counter presumed, and said standard toner concentration. 
[Claim 6] 

Image formation equipment according to claim 1 or 2 said whose concentration amendment processing is supply 
of the toner into said development counter by said toner supply means, or a temporary drive halt of said toner 
supply means. 
[Claim 7] 

said image property — counting — the image formation equipment according to claim 1 or 2 with which a means 
contains the pixel counter which carries out counting of the number of printing pixels at least 
[Claim 8] 

said image property — counting — the image formation equipment containing the edge counter which carries 
out counting of the number of printing pixels from which a means constitutes a still more nearly local edge 
according to claim 7. 
[Claim 9] 

said image property — counting — the image formation equipment according to claim 7 with which a means 
contains the pattern counter with which a printing pixel and its circumference pixel carry out counting of said 
number of printing pixels which constitutes a predetermined pattern further. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the image formation equipment by electrophotography methods, such as a copying 
machine and a printer. It is related with image formation equipment equipped with the development counter 
which forms into a visible image the electrostatic latent image formed in image support like especially a photo 
conductor using the two component developer which consists of a toner and a magnetic-substance carrier (only 
henceforth a "carrier"), and a means to supply the consumed toner to a development counter 
[0002] 

[Description of the Prior Art] 

In the electrophotography equipment using the two component developer which consists of a toner and a carrier, 
the concentration of an output image is influenced with the mixing ratio. Therefore, in order to stabilize the 
concentration of an output image, it is indispensable to supply the toner equivalent to the amount consumed by 
printing to a development counter, and to control the toner concentration in a developer. The conventional toner 
feeder which performs this is indicated by the patent reference 1. This conventional toner feeder is explained 
using a drawing. 
[0003] 

About the image formation equipment by the electrophotography method, what records an image in Isshiki is 
common. However, what is recorded with a two color or the multiple color beyond it has spread with the spread 
of color picture processings and multiple-colorHzing of a printing object by the computer in recent years. Here, 
since it is easy, the equipment recorded by the two color is explained. 
[0004] 

The block diagram near [ in the image formation equipment which used the conventional toner feeder for drawing 
9 ] the photo conductor drum is shown. Around the photo conductor drum 101, the 1st development counter 104 
which develops negatives in the 1st record color, and the 2nd development counter 107 which develops 
negatives in the 2nd record color are arranged. In drawing 9 , the photo conductor drum 101 rotates in the 
direction of an arrow head A. The electrification machine 108 for electrifying the front face of the photo 
conductor drum 101 uniformly is arranged at the upstream of the 1st development counter 104. The 1st 
photographic filter 102 is formed between this electrification machine 108 and 1st development counter 104, and 
the future laser beam 103 scans the photo conductor drum 101 top. Moreover, the 2nd photographic filter 105 is 
formed between the 1st development counter 104 and the 2nd development counter 107, and the future laser 
beam 106 scans the photo conductor drum 101 top. 
[0005] 

By the scan of a laser beam 103, the 1st development counter 104 develops the 1st electrostatic latent image 
Formed on the photo conductor drum 101 with a black toner, and forms a black toner image on the photo 
conductor drum 101. The 2nd development counter 107 has the 1st development counter 104 and abbreviation 
same structure, develops the toner which used the 2nd electrostatic latent image formed on the photo 
conductor drum 101 of the scan of a laser beam 106 with the 1st development counter 104 with the toner of 
-eversed polarity, and superimposes a red toner image on the photo conductor drum 101. 

:oooe] 

TTie imprint machine 109 is arranged at the downstream of the 2nd development counter 107, and a toner image 
s imprinted on the recording paper (not shown) conveyed with the conveyance belt 110 conveyed in the 
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direction of an arrow head B. After the photo conductor drum 101 after an imprint is removed by the cleaning 
blade 111 in an unnecessary toner, it irradiates with the electric discharge lamp 1 1 2 T and removal of an 
unnecessary charge is performed. 
[0007] 

Next, a development counter and a toner feeder are explained. Since the 1st development counter 104 and 2nd 
development counter 107 are abbreviation same structure, only the 1st development counter 104 is explained 
here. As shown in drawing 9 R> 9, the toner feeder 113 which supplies a toner is attached to this development 
counter by the development counter in one. Moreover, the toner reservoir which supplies a toner to the toner 
feeder 113 and which is not illustrated is prepared in the top edge of the toner feeder 113. 
[0008] 

A development counter is equipped with the developer churning roll 114 arranged under the toner feeder 1 13 t 
the development roll 115 arranged in the location which counters the photo conductor drum 101, and the 
developer conveyance roll 116 which conveys a developer on the development roll 115, and each roll rotates in 
the direction of an arrow head, respectively. Moreover, the thickness specification-part material 117 which 
regulates the thickness of the developer on the development roll 1 15 is formed above the development roll 115, 
and the reverse plate 118 for returning a developer to the developer churning roll 114 side from the development 
roll 115 side is formed above the developer conveyance roll 116. 
[0009] 

The carrier which is not illustrated is held in this development counter, with the developer churning roll 1 14, 
mixed churning is carried out and this carrier and the toner supplied from the toner feeder 113 serve as a 
developer. After this developer is conveyed at the development roll 115 side, adheres to the peripheral face of 
the development roll 115, is conveyed with the developer conveyance roll 116 and receives the thickness 
regulation by the thickness specification-part material 117, in the development section, a toner is imprinted and 
the electrostatic latent image on the photo conductor drum 101 adheres to it 
[0010] 

Some perspective views of the toner feeder 113 are shown in drawing 10 . drawing 1 1 — the firing member roll 
123 of the toner feeder 113, and a hole — the perspective view of the with member 122 is shown, as shown in 
drawing 1 0 and drawing 1 1 , the opening 1 21 which met in the direction of a revolving shaft of the developer 
churning roll 114 forms in the pars basilaris ossis occipitalis of the housing 120 of the toner feeder 113 — having 
— this opening 121 — a hole — the with member 122 is attached, this hole — the with member 122 forms many 
holes in a plate, this hole — the firing member roll 123 is arranged in the upper part of the with member 122. On 
both sides of the partition section 124, two screws 125 and 126 are arranged above this firing member roll 123, 
These screws 125 and 126 drop a toner equally [ abbreviation ] on the foaming member roll 123, rotating to hard 
flow mutually and circulating through a toner in the upper part of the foaming member roll 123. The hole 127 
which receives the toner supplied from a toner reservoir (not shown) is formed in the top face of housing 120, 
[0011] 

The toner held at the toner reservoir falls in the toner feeder 113 with gravity, it circulates through it on screws 
125 and 126 t it falls on the firing member roll 123, and adheres to this firing member roll 123. The foaming 
member roll 123 is that a rotation drive is carried out by the toner supply motor mentioned later, it rubs the 
adhering toner against the member 122 with a hole, drops a toner through a hole, and is supplied to a 
development counter 104,107. 
[0012] 

The block diagram of the control section of the toner feeder 113 is shown in drawing 12 . The control section is 
equipped with CPU130 each other connected by bus 137, ROM! 31 and RAMI 32, and an input/output control 
unit 133 as shown in drawing 12 . The toner supply motor 136 grade which drives the firing member roll 123 of 
the interface 134 into which the image data which it is going to print is inputted, the console 135 arranged in the 
front face of a case of image formation equipment, and the toner feeder 1 13 is connected to the input/output 
control unit 133. In this control section, CPU130 makes RAM132 a work area, and toner supply control is 
performed by performing the program by which it was stored in ROM131. 
[0013] 

The functional block diagram showing the function of the control section of a toner feeder in drawing 13 is 
shown. Thus, a number addition of pixels / storage means 143 for a control section to integrate the number of 
printing pixels of image data, and to memorize, A storage means 140 to make the drive time amount of the toner 
supply motor 136 of per the number of predetermined pixels correspond to two or more phases, and to 
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memorize it, When the addition value calculated by selection means 141 to choose one phase of the arbitration 
of two or more phases memorized by this storage means 140, and number addition of pixels / storage means 143 
reaches the number of predetermined pixels It has a motor control means 142 to drive the toner supply motor 
136 by the drive time amount corresponding to the phase chosen with the selection means 141. Here, number 
addition of pixels / storage means 143 is realized by CPU130, RAM132, and ROM131 which calculate and 
memorize the number of pixels from the image data inputted into an interface 134. Moreover, the motor control 
means 142 is realized by CPU130, ROM131, and RAM132 of drawing 12 . Number addition of pixels / storage 
means 143 of drawing 13 resets the addition value of the number of pixels in response to the reset signal 145 
from this motor control means 142 while sending the addition value 144 of the number of pixels to the motor 
control means 142. Moreover, the motor control means 142 sends a reset signal 145 to number addition of 
pixels / storage means 143 while only the drive time amount corresponding to the phase chosen with the 
selection means 141 will output a driving signal 146 and it will drive the toner supply motor 136, if the addition 
value 144 of the number of pixels sent from number addition of pixels / storage means 143 reaches the number 
of predetermined pixels. 
[0014] 

Here, the selection means 141 chooses the phase about the drive time amount of the toner supply motor 136 
corresponding to the toner consumption of per the number of unit pixels of an image formation equipment 
proper, in order to maintain the normal-output concentration for which image formation equipment is asked. 
However, even if it is the same image formation equipment, the phase which can be chosen as equipment each 
with the potential condition on a photo conductor ingredient, a development property, and an imprint property 
changes. 
[0015] 

[f image data is inputted into an interface 134, printing actuation will begin. Moreover, based on image data, 
number addition of pixels / storage means 143 calculates the addition value 144 of the number of pixels, [f this 
addition value 144 reaches the number of predetermined pixels, the motor control means 142 will output the 
reset signal 145 for resetting the addition value 144 for it while only the drive time amount corresponding to the 
phase chosen with the selection means 141 drives the toner supply motor 136. Number addition of pixels / 
storage means 143 newly starts the aiddition of the number of pixels in. response to a reset signal 145. Only while 
the toner supply motor 136 is driving, a toner is supplied to the 1st development counter 104 and 2nd 
development counter 107 from the toner feeder 113. Thus, whenever the addition value of the number of pixels 
of image data reaches a predetermined value, the toner of the specified quantity will be supplied Therefore, 
sven if image size changes, fluctuation of the toner consumption during toner supply actuation decreases, and 
the toner of the amount near consumption can be supplied 

;ooi6] 

.Patent reference 1] 

JP,11-15248,A 

£017] 

[Problem(s) to be Solved by the Invention] 

n above conventional image formation equipment, if only the number of pixels printed is counted and the 
addition value of the number of pixels reaches constant value, it will presume that toner consumption also 
-eached constant value, and toner supply will be performed. However, even if it is one printing pixel, it differs 
rom each other by the pixel which constitutes the isolated point, and the pixel which constitutes a part of solid 
continuous tone), the toner coating weight, i.e., the toner consumption, to a photo conductor drum. Therefore, 
an error arises between the estimate of toner consumption, and actual toner consumption. According to this 
*rror, the development counter 104,107 interior may be in the condition of an undershirt toner or an exaggerated 
;oner. 
0018] 

n order to prevent this, the method of detecting toner concentration indirectly is taken. That is, the toner 
concentration in a development counter is presumed by forming the image for concentration detection on a 
>hoto conductor drum or a middle imprint object, reading it by the concentration detection sensor, and detecting 
concentration. And based on the presumed concentration, the amount of toners in a development counter is 
idjusted, or development bias is changed, and concentration amendment is performed. However, while carrying 
>ut concentration detection, image formation for printing on the recording paper cannot be performed. Moreover, 
minting actuation will be interrupted if concentration detection processing is wedged during processing of the 
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printing job of an extensive page. 
[0019] 

This invention aims at offering the image formation equipment which lessened the interruption frequency of 
printing actuation as much as possible by performing toner supply actuation to suitable timing, preventing 
degradation of printing image quality. 
[0020] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the 1st image formation equipment of this invention the image 
property which carries out counting for every page that are image formation equipment of a 2 component 
development method using the developer which consists of a toner and a magnetic-substance carrier, and the 
property information on an image is printed — counting — with a means said image property — counting — with 
a toner consumption presumption means to presume the toner consumption with which a means is printed based 
on the image property which carries out counting and which was consumed for every page A toner supply means 
to supply the toner equivalent to said toner consumption which said toner consumption presumption means 
presumed in a development counter after termination of printing of said page, When the addition value of said 
toner consumption which said toner consumption presumption means presumed exceeds the 1st threshold 
decided beforehand, it is characterized by having a toner concentration amendment means to perform 
concentration amendment processing so that the toner concentration in said development counter may turn into 
standard toner concentration set up beforehand. 
[0021] 

moreover, the image property which carries out counting for every page that the 2nd image formation equipment 
of this invention is image formation equipment of a 2 component development method using the developer which 
consists of a toner and a magnetic-substance carrier, and the property information on an image is printed — 
counting — with a means said image property — counting — with a toner consumption presumption means to 
presume the toner consumption with which a means is printed based on the image property which carries out 
counting and which was consumed for every page A toner supply means to supply the toner equivalent to said 
toner consumption which said toner consumption presumption means presumed in a development counter after 
termination of printing of said page, The addition value of said toner consumption which has the 1st threshold 
and 2nd threshold which were decided beforehand, and said toner consumption presumption means presumed 
When the addition value of said toner consumption exceeds said 1st threshold for every termination of one 
printing job [ said 1st threshold ] for every printing termination of each page as compared with said 2nd 
threshold, and when said 2nd threshold is exceeded, It is characterized by having a toner concentration 
amendment means to perform concentration amendment processing so that the toner concentration in said 
development counter may turn into standard toner concentration set up beforehand. 
[0022] 

[Embodiment of the Invention] 

the image property which carries out counting for every page that the image formation equipment of this 
invention is image formation equipment of a 2 component development method using the developer which 
consists of a toner and a magnetic-substance carrier, and the property information on an image is printed — 
counting — with a means said image property — counting — with a toner consumption presumption means to 
presume the toner consumption with which a means is printed based on the image property which carries out 
counting and which was consumed for every page It has a toner supply means to supply the toner equivalent to 
said toner consumption which said toner consumption presumption means presumed in a development counter 
after termination of printing of said page, and a toner concentration amendment means to perform concentration 
amendment processing so that the toner concentration in said development counter may turn into standard 
toner concentration set up beforehand. 
[0023] 

In the 1st image formation equipment of this invention, when the addition value of said toner consumption which 
said toner consumption presumption means presumed exceeds the 1st threshold decided beforehand, said toner 
concentration amendment means performs concentration amendment processing so that the toner 
concentration in said development counter may turn into standard toner concentration set up beforehand. 
[0024] 

According to this, since the activation timing of concentration amendment processing is determined not on the 
basis of the number of printing pages, or the number of printing pixels but on the basis of the consumed amount 
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of toners concentration amendment processing can be performed to the suitable timing corresponding to change 
of the actual toner concentration in a development counter. If only the number of printing pages is determined 
as criteria, it will become the mcl.nat.on to determine the number of printing pages which performs concentration 
amendment processing suppos.ng the high rate of printing (the number of printing pixels / the total number of 
pixels; from a v.ewpo.nt of a printing image quality guarantee, and the activation frequency of concentration 
amendment processing will increase beyond the need, therefore interruption of printing actuation will occur 
frequently. According to the 1 st image formation equipment of this invention, when the rate of printing is low 
activation spacing of concentration amendment processing becomes long, and generating cf useless interruption 
of pr.nt.ng actuation can be prevented. On the other hand, since the cumulative error of toner consumption 
estimate is also large .n th.s case, it is desirable [ when the rate of printing is high, activation spacing of 
concentration amendment processing becomes short, but ] rather from a viewpoint of a printing image quality 
guarantee that spacing becomes short. In this way, according to the 1st image formation equipment of this 
invention, the interruption frequency of printing actuation can be reduced as much as possible, preventing 
degradation of printing image quality. H 6 

[0025] 

Moreover, it sets to the 2nd image formation equipment of this invention. Said toner concentration amendment 
means has the 1st threshold and 2nd threshold which were decided beforehand. The addition value of said toner 
consumption wh,ch sa.d toner consumption presumption means presumed is compared with said 2nd threshold 
for every -termination of one printing job [ said 1st threshold ] for every printing termination of each page When 
the addition value of sa.d toner consumption exceeds said 1st threshold, and when said 2nd threshold is 
exceeded, concentration amendment processing is performed so that the toner concentration in said 
development counter may turn into standard toner concentration set up beforehand. 
L0026J 

Since the activation timing of concentration amendment processing is determined on the basis of the consumed 
amount of toners like the .mage formation equipment of the above 1st according to this, concentration 
amendment processing can be performed to the suitable timing corresponding to change of the actual toner 
concentration in a development counter. 
:0027] 

furthermore., ? ca " P r f vent tha * concentration amendment processing interrupts in the middle of activation of 

P" ntJ " gJob y vh,ch ,s a printin * rec > uest unit from a user, and printing actuation is interrupted as much as 
possible by setting up two thresholds which compare the addition value of toner consumption. However when 
me pr.nt.ng job is the printing demand of an extensive page, it is in the middle of activation of the printing job 
md the toner concentration in a development counter may separate from the proper range, and printing image 
luality may deteriorate. When an addition value exceeds the 1st threshold for the addition value of the toner 
sonsumptior .presumed for every termination of printing of each page as compared with the 1st threshold even 

ft '7 y P erform| ng concentration amendment processing in the middle of a printing job, concentration ' 
imendment processing can be wedged and image quality can be stabilized. Consequently, the interruption 
luality" Pmtme aCtUati ° n ° an be reduced as much as Possible, preventing degradation of printing image 
0028] 

loreover since concentration amendment processing can carry out using the idle time when printing is not 
ertormed by performing concentration amendment processing when an addition value exceeds the 2nd 
nreshold for ^e addition value of the toner consumption presumed for every termination of one printing job as 
ompared with the 2nd threshold, it can decrease concentration amendment processing interrupting in the 
uddle of activation of a printing job, and being interrupted in printing actuation 
3029] 

s for said 1st threshold in the 2nd image formation equipment of above-mentioned this invention, it is desirable 
lat it is a b.gger value than sa.d 2nd threshold. Thereby, the interruption frequency of printing actuation can be 
iduced as much as possible, preventing degradation of printing image quality. 

JUoUJ 

loreover as for said 1 st threshold, in the 2nd image formation equipment of above-mentioned this invention it 
desirable to be set up so that the accumulation value of the error included in the toner consumption which 
aid toner consumpt.on presumption means presumes may not exceed the tolerance of the toner concentration 
• sa.d 2 component development method. It is prevented that printing of crude image quality is performed vainly 
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by this. 
[0031] 

In the 1st of this invention, and the 2nd image . formation equipment said toner concentration amendment means 
A concentration pattern formation means to form the concentration pattern for concentration detection, and the 
concentration sensor which detects the concentration of said concentration pattern, It is desirable to measure 
the toner concentration which was equipped with a concentration presumption means in a development counter 
to presume the toner concentration in said developer in said development counter based on the concentration 
information which said concentration sensor detects, and said concentration presumption means in a 
development counter presumed, and said standard toner concentration. Thereby, the toner concentration and 
the existence of abnormalities in a development counter are cheaply [ simply and ] detectable, 
[0032] 

Moreover, in the 1st of this invention, and the 2nd image formation equipment, it is desirable that said 
concentration amendment processing is supply of the toner into said development counter by said toner supply 
means or a temporary drive halt of said toner supply means. Thereby, the toner concentration in a development 
counter can be returned to standard toner concentration easily and quickly. 
[0033] 

moreover, the 1st of this invention and the 2nd image formation equipment — setting — said image property — 
counting — it is desirable that a means contains the pixel counter which carries out counting of the number of 
printing pixels at least. Thereby, since toner consumption can be presumed in consideration of the number of 
printing pixels, exact presumption can be performed. 
[0034] 

in this case, said image property — counting — it is desirable that the edge counter which carries out counting 
of the number of printing pixels from which a means constitutes a still more nearly local edge, and/or the pattern 
counter which carries out counting of said number of printing pixels from which a printing pixel and its 
circumference pixel constitute a predetermined pattern are included. Thereby, more exact presumption of toner 
consumption can be performed. 
[0035] 

Below, the gestalt of concrete operation of this invention is explained at a detail. 
[0036] 

The outline block diagram of 1 operation gestalt of the image formation equipment of this invention is shown in 
drawing 1 . The imageH'ormation equipment of drawing 1 consists of the laser optical-system section which 
generates the light for exposing based on the image data processed in the picture signal processing section 
which roughly divides and processes the image data inputted, and the picture signal processing section, the 
image-formation section which forms an image according to an electrophotography process, the toner supply 
device section which supplies a toner to the development counter of the image-formation section, and a toner 
supply control section which controls the toner supply device section. Below, each is explained. 
[0037] 

The picture signal processing section consists of laser drive circuits 2 which generate a laser driving signal 
based on the picture signal processing circuit 1 which performs various amendment processings to the image 
data inputted, and the processed image data. 
[0038] 

The laser optical-system section consists of the laser 3 which emits light based on a laser driving signal, a 
rotating polygon 4 which carries out the sweep of the laser beam emitted from laser 3, a lens system 5 
containing the f/theta lens to which the light by which the sweep was carried out is led, and a mirror 6 which 
makes it point to the drawn light to up to the photo conductor drum 7. 
[0039] 

The image formation section is what realizes an electrophotography process. The photo conductor drum 7, The 
electrification machine 8 which electrifies the front face of the photo conductor drum 7 uniformly focusing on 
this T The development counter 9 which makes a toner adhere and makes the electrostatic latent image made by 
exposing the laser optical-system section after electrification form into a visible image, The 1st imprint machine 
10 which imprints the toner image formed into the visible image on the middle imprint belt 13 supported with the 
support rollers 11 and 12, The conveyance roller 15 which conveys the detail paper 32, and the 2nd imprint roller 
14 which imprints the toner image on the middle imprint belt 13 on the detail paper 32 conveyed by the 
conveyance belt 15, It consists of a cleaner 16 from which the toner which remained on the photo conductor 
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dr " r " \ w,tho " t the middle im P rint belt 13 imprinting is removed, and an electric discharge machine 17 from 
wh.ch the res.dual charge which remains in the front face of the photo conductor drum 7 is removed The 
recording paper 32 which had the toner image imprinted is discharged outside the plane, after being able to apply 
heat and a pressure and fixing the fixing assembly which is not illustrated after that to a toner image Moreover 
the development counter 9 is equipped with the development sleeve 18 which makes the developer which 
consists of a toner held in the interior, and a carrier adhere to the front face of the photo conductor drum 7 and 
the churning screws 1 9 and 20 which circulate the interior of a development counter 9 while agitating a 
developer so that a toner and a carrier may be mixed by homogeneity. Moreover, near the middle imprint belt 13 
the concentration sensor 31 which detects the concentration of the toner image on the middle imprint belt 13 is 
installed. 
[0040] 

The toner supply control section 26 and the toner supply device section supply a toner to a development 
counter 9 if needed, in order to prevent the toner concentration in the developer of the development counter 9 
mtenor falling with the toner which adheres to the photo conductor drum 7 according to a development process. 

[0041] 

The image property detecting element 27 which detects the property of the image from the image data into 
which the toner supply control section 26 is inputted, The addition section 28 which integrates and memorizes 
the numerical information detected by the image property detecting element 27, It consists of the consumption 
oresumption sect.on 29 which presumes the amount of toners which was consumed based on the numeric value 
memorized by the addition section, and which is considered, and amount-of-supply operation part 30 which 
calculates the drive time amount of the toner supply motor 24 required in order to supply the toner for 
Dresumed ********. 
!0042] 

rhe toner supply device section consists of a motorised circuit 25 where between the conveyance screw 22 
which conveys a toner from the toner reservoir 21 to a development counter 9, the toner supply motor 24 which 
drives the conveyance screw 22, the gear train 23 which transmits rotation of the toner supply motor 24 to the 
;onveyance screw 22, and the drive time amount computed by the amount-of-supply operation part 30 outputs 
j driving signal to the toner supply motor 24. 
0043] 

\ctuation of the image formation equipment of the gestalt of this operation constituted as mentioned above is 

ixplamed. 

0044] 

-irst, the inputted image data goes into the picture signal processing circuit 1. Here, an image processing 
equired for «ncl.nat.on amendment called skew correction is performed. The picture signal processing circuit 1 
•utputs the processed image data to the latter laser drive circuit 2 and the latter image property detecting 
:lement 27. 
0045] 

•he laser drive circuit 2 generates the laser driving signal for making laser 3 emit light based on the inputted 
nage data. Laser 3 emits light based on the driving signal which the laser drive circuit 2 generated The light 
mich emitted light scans the front face of the photo conductor drum 7 through a rotating polygon 4 a lens 
ystem 5, and a mirror 6. ' 
D046] 

he photo conductor drum 7 is rotating in the direction of an arrow head to predetermined timing. It explains in 
rder of an electrophotography process. First, the electrification machine 8 electrifies the front face of the 
hoto conductor drum 7 in uniform potential. Next, the front face of the photo conductor drum 7 charged in 
niform potential is scanned with the light irradiated from the laser optical-system section, and the electrostatic 
(tent image corresponding to image data is formed in the front face of the photo conductor drum 7 Then the 
svelopment counter 9 using the two component developer which the toner particle and the carrier particle 
uxed makes a toner adhere to the electrostatic latent image on the photo conductor drum 7, and forms a visible 
nage. Ins.de the development counter 9, the toner and the carrier will be mixed with homogeneity because the 
nurnrng screws 19 and 20 rotate. By the flow to the above, the toner image corresponding to image data is 
>rmed in the front face of the photo conductor drum 7 
I047] 
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The support rollers 11 and 12 are driven according to the timing of exposure. A drive of the support rollers 11 
and 12 rotates the middle imprint belt 13 by which suspension is carried out to it in the direction of an arrow 
head. And the 1st imprint machine 10 imprints the toner image on the photo conductor drum 7 on the middle 
imprint belt 13. The 2nd imprint roller 14 imprints the toner image on the revolving middle imprint belt 13 on the 
recording paper 32 which doubles timing and is conveyed with the conveyance roller 15. The toner image 
imprinted by the recording paper 32 only appears on the recording paper 32 at this time. After that, by the fixing 
assembly which is not illustrated, the recording paper 32 is discharged outside the plane, heating and after a 
pressure welding is carried out and being fixed to a non-established toner image. 
[0048] 

A cleaner 16 removes the residual toner which remains on the photo conductor drum 7 after imprinting. 
Subsequently, the electric discharge machine 17 discharges the residual charge on the photo conductor drum 7, 
and completes a series of electrophotography processes. 
[0049] 

Here, in the case of multi-colored picture image formation equipment or color picture formation equipment, 
although explained using the example of monochromatic image formation equipment, the circumference element 
containing the photo conductor drum 7 and a development counter 9 is put in order only for the number of 
configuration colors, on the middle imprint belt 13, it is superimposed on the toner image of each color, and an 
image is formed. 
[0050] 

Next, toner supply actuation is explained. The image data by which the image processing was carried out in the 
picture signal processing circuit 1 is inputted also into the image property detecting element 27. The image 
property detecting element 27 detects the property of the image based on the image data inputted. The number 
of pixel patterns (the number of pattern matching) which agrees with the number of printing pixels and the 
number of edges to a predetermined pattern based on the image data by which a sequential input is carried out 
about the image printed by the page 1 of the detail paper is specifically detected, and it outputs to the addition 
section 28. Here, the number of edges is the number of the sides which serve as an edge among four 1 pixel 
[ which is printed ] sides. For example, when all printing pixels are the isolated points, the number of edges will 
be 4 times the number of printing pixels. However, it is necessary to divide and count the edge of a main 
scanning direction, and the edge of the direction of vertical scanning. The addition section 28 integrates the 
number of pixels inputted serially, the number of edges, and the number of pattern matching, respectively, and 
memorizes them. When 1-page printing is completed, the property information on the printed 1-page image will 
be memorized by the addition section 28. This property information is outputted to the consumption presumption 
section 29. 
[0051] 

the image property information which read the consumption presumption section 29 from the addition section 28 
— being based — printing of the page concerned — the consumed amount of toners is presumed. Toner 
consumption multiplies each addition value of image property information by the predetermined multiplier, and, 
specifically, is added to it. This predetermined multiplier is the value calculated experimentally beforehand. 
[0052] 

The amount-of-supply operation part 30 computes the drive time amount of the toner supply motor 24 required 
in order to supply the toner of the amount equivalent to the presumed toner consumption. The toner held in the 
toner reservoir 21 interior is conveyed when the conveyance screw 22 which the toner supply motor 24 drives 
rotates, and it falls inside a development counter 9. With the gestalt of this operation, if the stepping motor is 
used as a toner supply motor 24 and the maximum pulse rate is made immobilization, the amount of toners 
supplied to a development counter 9 will become settled uniquely with the total pulse number. Therefore, the 
amount-of-supply operation part 30 computes the total pulse number for driving the toner supply motor 24 from 
the amount of toners which should be supplied, and outputs it to the motorised circuit 25. Here, also when 
carrying out the so-called slow rise to which a pulse rate is gradually changed at the time of drive initiation of 
the toner supply motor 24, and a halt, and slowdown actuation, if the inclination of the change is fixed, the total 
pulse number and the amount of supply toners can take correlation. As for the motorised circuit 25, only the 
time amount corresponding to the total pulse number inputted drives the toner supply motor 24. The toner 
supply motor 24 rotates the conveyance screw 22 through the gear train 23, and supplies the toner of a 
predetermined amount to a development counter 9. 
[0053] 
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Since the amount of toners consumed for printing of the page will be presumed by the above, toner supply 
actuation will be immediately performed and the toner concentration of the development counter 9 interior is 
maintained at abbreviation regularity when printing actuation of the page 1 of the recording paper is completed, 
the image of the always stabilized concentration can be obtained. 
[0054] 

Next, the toner supply control section 26 is explained to a detail. The block diagram of the toner supply control 
section 26 is shown in drawing 2 . It consists of the pixel detector 40 where the image property detecting 
element 27 detects the printing pixel of an image, the horizontal-scanning edge detector 41 which detects 
whether a printing pixel is the edge of a main scanning direction, a vertical-scanning edge detector 42 which 
detects whether it is the edge of the direction of vertical scanning similarly, and a pattern detector 43 which 
detects whether it is in agreement with the reference pattern 44 with which two or more pixels centering on a 
printing pixel are set up beforehand. Moreover, the pixel counter 45 with which the addition section 28 counts 
the number of detection of the pixel detector 40, The pixel register 49 which memorizes the value of the pixel 
counter 45 temporarily, The horizontal-scanning edge counter 46 which counts the number of detection of the 
horizontal-scanning edge detector 41, The horizontal-scanning edge register 50 which memorizes the value of 
the horizontal-scanning edge counter 46 temporarily, The vertical-scanning edge counter 47 which counts the 
number of detection of the vertical-scanning edge detector 42, It consists of a vertical-scanning edge register 
51 which memorizes the value of the vertical-scanning edge counter 47 temporarily, a pattern counter 48 which 
counts the number of detection of the pattern detector 43, and a pattern register 52 which memorizes the value 
of the pattern counter 48 temporarily. 
[0055] 

The actuation is explained about the toner supply control section 26 of the above configuration. The image data 
processed in the picture signal processing circuit 1 is inputted into juxtaposition in the pixel detector 40, the 
horizontal-scanning edge detector 41, the vertical-scanning edge detector 42, and the pattern detector 43. 
Here, the image data inputted into the horizontal-scanning edge detector 41, the vertical-scanning edge 
detector 42, and the pattern detector 43 is two or more pixels image data of the perimeter centering on a view 
pixel. That is, the image data of a view pixel and the pixel of the right and left is inputted into the horizontal- 
scanning edge detector 41, and the image data of a view pixel and the pixel of the upper and lower sides is 
inputted into the vertical-scanning edge detector 42. Moreover, the 3x3-pixel image data centering on a view 
pixel is inputted into the pattern detector 43. This becomes settled with the size of the reference pattern 44 set 
up beforehand. 
[0056] 

At this time, the detecting signal outputted from the pixel detector 40, the horizontal-scanning edge detector 41, 
the vertical-scanning edge detector 42, and the pattern detector 43 becomes high-level, when each condition is' 
suited. 
!0057] 

rhat is, the pixel detector 40 outputs a high-level detecting signal, when a view pixel is a printing pixel, and when 

ather, it serves as as [ low level ]. 

!0058] 

fhe horizontal-scanning edge detector 41 detects whether a view pixel is the edge of a main scanning direction, 
rhat is, a view pixel is a printing pixel, and when the pixel of the right and left is a non-printing pixel, a high-level 
detecting signal is outputted. At this time, it is judged about each of a pixel on either side whether it is a non- 
srinting pixel, and since both pixels on either side may be non-printing pixels, 2 bits of detecting signals are 
equired. Similarly, a view pixel is a printing pixel, and the vertical-scanning edge detector 42 outputs a high- 
evel detecting signal, when the pixel of the upper and lower sides is a non-printing pixel. It is judged about each 
>f an up-and-down pixel whether it is a non-printing pixel, and since both up-and-down pixels may be non- 
minting pixels, also at 2 bits also of this time, a detecting signal is required. 
0059] 

rhe pattern detector 43 outputs a high-level detecting signal, when arrangement of a printing pixel is in 
igreement with the reference pattern 44 set up beforehand in a view pixel and its circumference pixel. The 
lumber of bits of a detecting signal is determined by the number of a reference pattern at this time. Four 
eference patterns used for drawing 3 with the gestalt of this operation are shown. A maximum of 3x3 pixels is 
eferred to for a view pixel (black-lacquered part) in the direction in every direction as a core. Black shows that 
i printing pixel and white is [ whichever ] sufficient as a non-printing pixel and a slash. It has detected whether it 
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is the printing pixel from which a view pixel constitutes a local angle here so that (a) of drawing 3 thru/or (d) 
may show. Since the number of reference patterns is four and it is necessary to output the signals from zero to 
four, at least 3 bits of detecting signals are required of this example. Thus, the reference pattern was decided 
beforehand, and when it is not necessary to change, you may constitute from a combinational logic circuit which 
judges whether the pattern detector 43 is agreed in a reference pattern from a 3x3-pixel picture signal [ 9 
pixels / a maximum of ]. 
[0060] 

Each detecting signal generated in each detectors 40, 41, 42, and 43 of the image property detecting element 27 
is inputted into the counter with which the addition section 28 corresponds. The pixel counter 45, the 
horizontal-scanning edge counter 46, the vertical-scanning edge counter 47, and the pattern counter 48 are 
cleared just before 1-page printing initiation, and integrate each detecting signal during printing. The pixel 
register 49, the horizontal-scanning edge register 50, the vertical-scanning edge register 51, and the pattern 
register 52 of each latter part latch and memorize the counter value corresponding to each at the time of 
printing termination. 
[0061] 

Then, the value of the pixel register 49, the horizontal-scanning edge register 50, the vertical-scanning edge 
register 51, and the pattern register 52 is inputted into the latter consumption presumption section 29, and 
presumes the amount of toners considered to have consumed by this printing. Presumed processing is defined 
as a function of each register value, and becomes what specifically multiplied the value of each register by the 
predetermined multiplier, and took those total Here, if the value in which the value in which the value in which 
the value stored in the pixel register 49 is stored by Cpix and the horizontal-scanning edge register 50 is stored 
by Cem and the vertical-scanning edge register 51 is stored by Ces and the pattern register 52 is set to Cpat, 
the toner consumption Tcon will be presumed using the following formulas. 
[0062] 

Tcon=K1xCpix+K2xCem+K3xCes+K4xCpat 

Here, multipliers K1 T K2 T K3, and K4 are defined experimentally beforehand. 
[0063] 

Since the toner consumption by printing can be presumed above, the toner for this consumption is supplied. The 
amount-o^-supply operation part 30 computes required motorised time amount from the amount of toners which 
should be supplied. The motorised circuit 25 generates a motorised signal based on the drive time amount which 
the arnount-of-supply operation part 30 computed. 
[0064] 

The 1st example of a motorised signal is shown in drawing 4 . Although the amount of toners supplied has the 
relation of (b) <(a) < (c) here, in any case, the maximum of a drive pulse rate is the same at Pmax. Moreover, the 
same is said of the variation (whenever [ tilt-angle / of the ramp of drawing 4 ]) of the pulse rate of a slow rise 
and a slowdown. That is, the toner amount of supply is controlled by controlling the time amount to which the 
maximum pulse rate Pmax is outputted. Supply actuation is performed after computing the amount of toners 
which printing of the page concerned should end and supply. 
[0065] 

Here, if a lot of toners are supplied for a short time when there are many amounts of toners which should be 
supplied, dispersion will be made to the toner concentration distribution in a development counter 9, and 
unevenness will be made to image concentration as a result. Therefore, it is desirable to perform supply of a 
toner as slowly as possible. In the 1st example, the toner amount of supply is controlled by fixing to the value 
which is extent to which unevenness does not come out of the maximum pulse rate Pmax of the driving pulse for 
driving the toner supply motor 24, and changing the time amount which outputs the maximum pulse rate Pmax. 
[0066] 

In this case, since the amount of supply per unit time amount cannot be raised greatly, when printing two or 
more pages continuously and the page which contains an image with the big rate of printing in the first half is 
printed, it may also happen that the following new page must be printed after consumption has far exceeded the 
amount of supply depending on the case. In that case, it is desirable to perform compulsive supply of a toner 
until it integrates and memorizes the toner ullage which deducted the actually supplied amount from toner 
consumption estimate, it suspends printing actuation compulsorily when the toner concentration (the toner in a 
developer comparatively) calculated from addition ullage exceeds the normal range, and toner concentration 
returns near [ median ] the normal range. Here, it can be set as the design value (for example, 8% **2% of range) 
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of the toner concentration which can guarantee good printing image quality to be the range where toner 

concentration is normal, for example. 

[0067] 

On the contrary, when the toner consumption estimate which 1 -page printing takes is small, at the time of 
printing termination of the page concerned, the amount which should be supplied without performing toner supply 
is memorized, and you may add together with the toner consumption estimate computed after printing of the 
following page. When rotation of the toner supply motor 24 is being transmitted to the conveyance screw 22 
through the gear train 23 like especially the gestalt of this operation, since the cumulative error of the toner 
concentration generated based on the supply error produced in the backlash of the gear train 23 can be made 
small, it is desirable to lessen the count of supply. 
[0068] 

Next, the 2nd example of toner supply control is explained. In the 2nd example, a toner is supplied by the longest 
possible fixed time amount. However, supply of the toner of a part consumed by printing will be performed by the 
time printing of the following page is completed. Since time amount required for printing per page specifically 
becomes 3 seconds when the engine in which 20-page printing is possible is used in 1 minute, toner supply is 
made to complete within 3 seconds. When the toner supply corresponding to 1-page printing is completed, it is 
necessary to make the drive of a motor 24 stop by, this approach, since it is necessary to change the maximum 
pulse rate of the toner supply motor 24 for every page. Therefore, it is desirable to also take into consideration 
the time amount concerning access to each register, toner consumption presumption processing, etc., and to 
terminate toner supply in about 2.5 seconds. The motorised signal in the 2nd example of this invention is shown 
in drawin g_5 . Also in drawing^ , the toner amount of supply has the relation of (b) <(a) < (c). Here, the variation 
of the pulse rate in a slow rise and slowdown actuation, i.e., the inclination of a ramp, is made the same 
[0069] 

Above, the toner supply actuation performed for every printing actuation was explained. Here, since the value 
computed as the toner amount of supply is estimate to the last, between actual toner consumption, it is never 
avoided that an error occurs. It may swell for the error which the error in the estimate of 1 time of toner 
consumption is that it is accumulated as it is small, and cannot be disregarded even if. Therefore, the means for 
canceling this cumulative, error is needed. Below, the concentration amendment processing for canceling a 
cumulative error is explained. 
!0070] 

in order to perform concentration amendment processing, it is necessary to detect the toner concentration in a 
development counter ^ by a certain approach. Conventionally, when the mixing ratio of a toner and a carrier 
changed, using the permeability of a developer changing, the permeability sensor was installed in the interior of a 
development counter 9, and toner concentration was detected. However, this permeability sensor was 
comparatively expensive components, and since it performed image formation with cyanogen, a Magenta, yellow, 
and four black development counters with color picture formation equipment, four permeability sensors were also 
leeded and it caused a cost rise. Then, the method of detecting the toner concentration inside a development 
lounter indirectly by detecting the concentration of the toner image developed by the predetermined pattern 
ather than detecting the toner concentration in a direct development counter may be taken. In this case, the 
>attern for concentration detection can be formed on the photo conductor drum 7, and it can detect using the 
:heap concentration sensor which consists of a light emitting device installed in about seven photo conductor 
Irum, and a photo detector. Furthermore, since cost is reduced, the toner image on the photo conductor drum 7 
:annot be detected, but the toner image on a middle imprint object can also detect. In color picture formation 
squipment, it is because four concentration sensors are needed when it is going to detect by photo conductor 
irum lifting Also in the gestalt of this operation, concentration detection is performed on the middle imprint belt 

0071] 

"he block diagram of the concentration sensor 31 is shown in drawing 6 . The concentration sensor 31 shown in 
Irawin gJ) consists of a light emitting device 32 which emits infrared light and photo sensors 33 and 34 which 
eceive the infrared light concerned. Here, the light emitting device 32 is attached so that the emitted infrared 
ght may carry out incidence to the middle imprint belt 13 by the predetermined angle of incidence, and the 
hoto sensor 33 is attached in the location as for which the infrared light reflected by the same angle of 
eflection as the above-mentioned angle of incidence carries out incidence by the middle imprint belt 13 among 
he infrared light from a light emitting device 32. On the other hand, the photo sensor 34 is arranged in the 
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ocation as for which the reflected light reflected by the same angle of reflection as the above-mentioned 

incident angle does not carry out incidence so that the scattered light may be received. 

[0072] 

The actuation is explained in the above configuration. A light emitting device 32 will irradiate infrared light by the 
predetermined incident angle, if the concentration patch (namely, toner image formed by the predetermined 
pattern) 35 formed on the middle imprint belt 13 moves. The irradiated light is reflected with the concentration 
patch 35. Incidence of the reflected light reflected by the angle of reflection same among the light to reflect as 
an incident angle is carried out to a photo sensor 33. On the other hand, a part of light reflected irregularly on 
the front face of a toner image carries out incidence to a photo sensor 34 as the scattered light By which of 
photo sensors 33 and 34 it detects changes by the color to detect Three colors of cyanogen, a Magenta, and 
yellow carry out concentration detection by the scattered light. If the toner concentration on the middle imprint 
belt 13 becomes high, since the coating weight of a toner will also increase so much, the quantity of light of a 
scattered-light component also increases so much, and the sensor output of a photo sensor 34 also becomes 
high. On the other hand, about black, concentration detection is carried out using the direct reflected light Since 
a black toner absorbs light, a scattered-light component is because it becomes impossible to almost detect. 
Generally, a middle imprint belt is black and the reflection factor of the front face is comparatively high. 
Therefore, when the toner has not adhered, if there is much quantity of light of the direct reflected light and 
toner coating weight increases, its scattered-light component will increase and it will decrease in a direct 
reflected light component Therefore, the concentration of a black toner is detectable on the light-receiving level 
of a photo sensor 33. 
[0073] 

The concentration amendment processing using the above-mentioned concentration sensor is explained. 
Concentration detection is performed as it mentioned above, when the concentration patch 35 was formed in 
the middle imprint belt 13, the middle imprint belt 13 rotated as a procedure and the concentration patch 35 
came to the location of the concentration sensor 31. Here, the difference of the detected concentration and the 
concentration detected from the concentration patch 35 beforehand formed using the developer of criteria 
concentration is equivalent to a cumulative error. Therefore, the excess and deficiency of the amount of toners 
are computed from the detected concentration, when it runs short, the toner supply motor 24 is driven and a 
toner is supplied compulsorily. Conversely, in many [ too ], it stops the drive of the toner supply motor 24 until it 
consumes the amount of toners of the part which are from next printing. 
[0074] 

By performing concentration amendment processing of the above procedure, the cumulative error of the toner 

consumption estimate at the time of printing of each page is cancellable. 

[0075] 

However, if this concentration amendment processing is not concerned with a user's volition but is performed, 
un-arranging [ that consume a toner too much or printing is interrupted for toner supply during continuation 
printing ] will arise. Therefore, it is desirable not to perform this amendment processing as much as possible, or 
to reduce that frequency as much as possible. So, in this invention, when the estimate of the toner consumption 
after performing concentration amendment processing is integrated and the addition value exceeds the specified 
quantity (threshold), concentration amendment processing is performed. 
[0076] 

The flow chart of concentration amendment processing timing is shown in drawin g 7 . As shown in drawing 7 , it 
stands by in the condition (S1) of the waiting for printing directions until printing directions come. If printing 
directions come, it will presume that toner consumption mentioned above by performing the usual printing 
actuation (S2) (S3), and toner supply will be performed. And it compares with the threshold which integrates 
estimate and has determined (S4) and its addition value beforehand (S5). Since concentration amendment 
processing is still unnecessary at the time of an addition value <= threshold at this time, nothing is done but it 
becomes the waiting for printing directions (S1). However, since I hear that it was not based on the number of 
printing pages, but toner consumption became more than the specified quantity at the time of an addition value 
> threshold, the above-mentioned concentration amendment processing is performed (S6), and the above- 
mentioned addition value is cleared after that (S7), And it will be in the condition (S1) of the waiting for printing 
directions with return and an initial state. 
[0077] 

Thus, the advantage which determines the timing of concentration amendment processing not based on the 
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number of printing pages but based on the addition value of toner consumption estimate is in the point of not 
increasing the frequency of concentration amendment processing beyond the need. That is, since there is little 
toner consumption and its cumulative error of toner consumption estimate also decreases when carrying out 
continuation printing of the image with the low rate of printing (the number of printing pixels / the total number 
of pixels), even if there are many printing pages, it is not necessary to perform concentration amendment 
processing frequently. Like the gestalt of this operation, by determining the timing of concentration amendment 
processing not based on the number of printing pages but based on toner consumption, when performing low 
printing of the rate of printing, spacing which performs concentration amendment processing will spread. On the 
contrary, since toner consumption also increases in printing an image with the high rate of printing, compared 
with the case where the timing of concentration amendment processing is determined based on printing number 
of sheets, the direction of frequency of concentration amendment processing of this invention may increase 
However, it should swerve, an error of be [ much toner consumption ] should also respond and increase, and its 
cumulative error also increases. Therefore, according to this invention, before a cumulative error exceeds a 
permissible dose, concentration amendment processing will be performed, concentration amendment adapted to 
the condition of the toner concentration in the actual development counter 9 can be performed, and good 
printing image quality can be maintained. 
[0078] 

Furthermore, it can avoid keeping a user waiting by establishing two thresholds which compare an addition value 
and making it not suspend printing actuation as much as possible in the middle of activation of the printing job 
from a user. That is, more than this, since it cannot be image quality guaranteed, the 1st threshold with the high 
demand level that concentration amendment processing should be performed immediately, and the 2nd threshold 
with the low demand level that it is desirable carrying out concentration amendment processing if it can do are 
set up. Naturally, a value with the 1st bigger threshold is set up. Here, a printing job is the printing unit which it 
is judged per printing demand document and one user can demand at once. There is a case of 1 page, and the 
printing pagination contained in one printing job has a case beyond it 
[0079] 

The flow chart of the 2nd concentration amendment timing is shown in drawing 8 . The timing control of 
soncentration amendment processing is explained using drawing 8 . Here, two thresholds are set up with the 
threshold 1> threshold 2 as mentioned above. If a printing job is required from a user (S11), 1 page will be printed 
First (S12). And it is at the printing termination time, and presumes that toner consumption mentioned above, and 
Loner supply is performed. It combines and the estimate of toner consumption is integrated. If an addition value 
s larger than a threshold 1 as compared with a threshold 1 (S13), since the addition value will be said that 
sossibility of being outside an image quality coverage is very high, printing actuation is interrupted at the time 
soncentration amendment processing is performed (S14), and an addition value is cleared. If an addition value'is 
3ne or less threshold, since it will be said that possibility of being still within the limits of an image quality 
juarantee is high, concentration amendment processing is not performed but it investigates whether a non- 
>rinted page is in the printing job concerned (S15). If there is a non-printed page, printing actuation of the 
bllowing page is performed (SI 2). And a loop formation is carried out until the printing job concerned ends 
jrocessing of S14 from the above S12. Then, after one printing job finishes, the addition value and threshold 2 of 
jstimate of toner consumption are compared (S1 6). If an addition value is larger than a threshold 2, 
;oncentration amendment processing will be performed (S17), an addition value will be cleared, and it will return 

0 an initial state. If an addition value is two or less threshold, it will stand by until return and a new printing job 
ire required of an initial state without performing anything. 

0080] 

n the above-mentioned processing, in being one or less threshold, concentration amendment processing is not 
•erformed in the middle of the printing job, but although the addition value of toner consumption estimate is over 

1 threshold 2, when the printing job concerned is completed, it carries out Thereby, as a user is a printingjob, it 
s lost that printing actuation stops and is kept waiting. However, when one printingjob is the printing demand'of 
in extensive page, the accumulation value of the error which is in the middle of activation of the printingjob, and 
s included in toner consumption estimate may exceed the tolerance about an image quality guarantee, 
"herefore, even if it is in the middle of a printingjob, when a threshold 1 is determined in consideration of the 
rror which may be included in toner consumption estimate, and the tolerance of the toner concentration 
emanded from a viewpoint of an image quality guarantee, the addition value of toner consumption estimate 
xceeds this, and printing of a page is completed, concentration amendment processing is performed. It can 
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prevent that useless printing in which image quality deteriorated is performed by this. 
[0081] 

[Effect of the Invention] 

As explained above, according to the image formation equipment of this invention, the interruption frequency of 
printing actuation can be reduced as much as possible, preventing degradation of printing image quality. 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the image formation equipment concerning 1 operation gestalt of 
this invention. 

[Drawing 2] It is the block diagram of the toner supply control section of the image formation equipment 
concerning 1 operation gestalt of this invention. 

[Drawing 3] (a) - (d) is a reference pattern which is the printing pixel which the image property detecting 
element of the image formation equipment concerning 1 operation gestalt of this invention detects. 
[Drawing 4] (a) - (e) is a motorised signal in the 1st example of the image formation equipment concerning 1 
operation gestalt of this invention. 

[Drawing 5] (a) - (c) is a motorised signal in the 2nd example of the image formation equipment concerning 1 
operation gestalt of this invention. 

[Drawing 6] Lt is the block diagram of the concentration sensor in the image formation equipment concerning 1 
operation gestalt of this invention. 

[Drawing 7] It is the timing flow chart of the concentration amendment processing in the image formation 
equipment concerning 1 operation gestalt of this invention. 

[Drawing 8] It is the timing flow chart of another concentration amendment processing in the image formation 
equipment concerning 1 operation gestalt of this invention. 

[Drawing 9] It is the side elevation having shown the block diagram near [ in the image formation equipment 
using the conventional toner feeder ] the photo conductor drum. 

[Drawing 10] They are some perspective views of the toner feeder in conventional image formation equipment. 
[Drawing 11] It is the perspective view of the firing member roll of a toner feeder and the member with a hole in 
conventional image formation equipment. 

[Drawing 12] It is the block diagram of the control section of the toner feeder in conventional image formation 
equipment. 

[Drawing 13] It is the functional block diagram showing the function of the control section of the toner feeder in 
conventional image formation equipment. 
[Description of Notations] 
9 Development Counter 

21 Toner Reservoir 

22 Conveyance Screw 
24 Toner Supply Motor 

27 Image Property Detecting Element 

28 Addition Section 

29 Consumption Prediction Section 

30 Amount-of-Supply Operation Part 

31 Concentration Sensor 

32 Light Emitting Device 

33 34 Photo sensor 

35 Concentration Patch 

40 Pixel Detector 

41 Horizontal-Scanning Edge Detector 

42 Vertical-Scanning Edge Detector 

43 Pattern Detector 

44 Reference Pattern 

45 Pixel Counter 

46 Horizontal-Scanning Edge Counter 

47 Vertical-Scanning Edge Counter 

48 Pattern Counter 

49 Pixel Register 
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50 Horizontal-Scanning Edge Register 

51 Vertical-Scanning Edge Register 

52 Pattern Register 



[Translation done.] 
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[ 0 0 3 6 ] 

S^nfe]lI^^-^'K:^^v^T^^■ri l fc^s^)CD^ft^*$^^•SV-1f^^^g|^s 10 
[ 0 0 3 7 ] 

1 *J;U ! ^S$nfciii^^-^K:ar3v^T:v-'tf!ISII;{g^ftiJ5£-r5 i/-tfK»lslB2A» 
[ 0 0 3 8 ] 

u-if^ft»§i-rsiite#®iS4ts »§i$^fc^ft^<f/5i^>x^ft#tfv>x^ 20 

5 k , J»**lfc3te**3lfi*K5A7±'sSlRlS-a-S S 5> - 6 
[ 0 0 3 9 ] 

m & SB & , Sf?S7Dt^t^It5fefflf liD, «36ftF5i7i:, £ ft ft 4> 'C> 

□ -5 i i , l 2Tf3t«fs*uat|3iai«i9^;vb 1 3±c^rffi«ftsnfc h^-mftHE^-r 
s i JK m- s i o t , mmmz 2fc*a&r**iSn-5 15 k , tf ih <g ^ ^ ^ b 1 3 ± © 

ht-ftSIB^fl'b 1 5T?M583ftT<«aa**E3 2Cg?t5S2£?D-7 1 4k 

ti6k, S3tftF5A7©*fflC8o-n\5«f*IS*l!lSt«»tSl 7 k*«« 30 
Sn5. h^--^ftfe^:^nfe5B®ffi3 2f±, ^©^H«b«:V^iSt:iotttEA 

£ ft T ^ 3 h rf" - k * * 'J7t*^j:5lM§|3l#F7A7©ilil:ftf JtSISi 

* y - x 1 8^; m&ffl ft h ^ - k * * >; t k c si§r $ ft % a ? k mw l * * e> m 
toh i s © je » c t* * rf3fgte¥^;t/h i 3 ±<d h i--&<Dmm*mmT zmm.* >■? s 1 

[ 0 0 4 0 ] 

ttfti ht-CJ;t)TSftS9fl«i!)aiitf(D h^-ftiK^ffiT-rsci k ft B& 4 & S> 40 
[ 0 0 4 1 ] 

h^--«^$!lW^2 6 {4, X^^tlSlffi0v ? -^^e»^OH*©#'Kft^Hi1-5H^^tt 
^mSB2 7 k. Ii&fttt8effiSI32 7T-$mSftfc^fiS«f&ft*l?bTB3®^&fitJISI52 8 

CDlEK^P^ft«#-r5tt$&S«^a53 0 k £> & 5 . 
[ 0 0 4 2 ] 

b t>- - j& SB fcfc , h i--T%Ht> 2 1*6I1S9C ht-4«at5ia^» 

2 'J a~2 2 UltS bt-ftlS^-^ 2 4 t, ht-«ISt-^24© 50 
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pa « ft a a x * u a - 2 2t£it^7^j2 3i:, wsss«si?a33 0 t- as m £ n t is a 

ll©P«ltl^t-«fet-^2 4fcK»<I^ftffi;fr1-S- ! e-*Ettli»2 5t4»^5 
[ 0 0 4 3 ] 

W±<© J; 3 fc#^Sftfc#*;tt©^!»©Wffe^ja*«©»flift WE* * . 
[ 0 0 4 4 ] 

iDC, A^^nfelD^i^-^BiB^W-f-^ailS&l^ASo ui'Jtt, ;* * a - « IE i: 

^^fc{8£WiEfc&gftw&&:fflftsi6<*ft3. itii^^iiis 1 mm v tzm&T - 

* V -If IK 16 El® 2 i:Htttt1£tttHiS2 7 h £ £tl £ 1" 3 » 

[0045] 10 

ifffi»M*ft£j«-rs. V - V 3 {4 , l/-1TK»BIB2<)»^«b*:E»a^K:IS^V'*T« 
3t-T5o JS 3tt L- & 31S tt , HI fe' # E IS 4 , 1/ >X* 5 * ±tF ? 7 - 6 *8 t**ft I« 9 A 7 

[ 0 0 4 6 ] 

T: t£ U T ^ iftr-^CSItJSLfetii»i!|Si^*f'7A7«DaSl:l^Sn5. * O 

9A7J:<D»ti»Ch^- *tff S*H*tftt«. Sl^g&9©f*l^T:fci;, S * * >? V 
a - 1 9 , 2 0 fe, bt-i: + + 'J 7 - C fettSS fc & o T 5 

Z o 

[ 0 0 4 7 ] 

2 &mm$ ti& * iiizmz&z tix ^ z> mu^-Dis v 1 3 a* $e 1$ © # fa t eus -r & . 

L T \ B 1£9§1 Ott, N * ^ fit \ 1 3±K*3lSflslf7A7±©ht-*ti5' 
-T S , |2fi§D-7 14a v @feUTV>5^Hfe^^;^ l 3±© h7--ttv «B 5£ n 
-5 1 5CioT^-f ^>^*-6-t>*r«a*Jir<SIB»«3 2 fcfif tS. SB £ IK 3 30 
2tg?§tlfe t-t-^li, £ © R# T- f± 13 It IS 3 2©±t«^T^5£tttSS. IB® 

[ 0 0 4 8 ] 

^ 7 1" 3 g 

[ 0 0 4 9 ] 

miz\fm.^^ix, + m m w- ^ b 1 3©jic#s©b^-fc#«*;5ftTHifc5tisi&j«;sft 
& . 

[ 0 0 5 0 ] 

# it, IftfittftliHZ 7tftA**hi. Bi * W tt £B SS 2 7 tt , A^^tl^Bf^^- 

v^TMiteATj^nsiii^^-^Kia^^Tx w^mmmt, x»»ytt, mtew*-> 

C * S ■#- * >t * - > K (^*->vy^>^») ft * IH U , «**2 8Cffl*t« 
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.^^^^LIBte-rSo lHOS*#3S7t5t, «»3B2 8fc:t±B]i£UfclK<Diaffe©4* 
[ 0 0 5 1 ] 

^tis^nfe ht-i$i^t5. a c e > ht-iiiK, ni^4$ffifit3g©^-ti 

sfc fc fe ft Tf & 5 o 

[ 0 0 5 2 ] 10 

3|£ S i£ S S5 3 Ott, iSbfebi--ISlt:||St51©bt-%ttgt§£:i?)C!&S 
& , h^--#ti^^-^2 4cDlEi6B#P^$^m-rs. — iStt2 1|*iaJfcJKat;SftT^S 

ht-i±, h:*- — 2 4 wmsi-t zmm* t? u ^ - 2 2 # is jis -r s d k c «t •=> -c 

tiis^hs itttt^;i/^j»t *t>t- * w fc it * s . <t^T^ mi@> m.mn& 3 0 
# «& *- ^ g h ^- - « * 6 2 4 * mm -t z tz & <d & ^ k * m * m m i, 

^ ^ — *ffi»lHlft2 5fc:liJ;&-*-5. C C T" , }•:?- — {Sift^E — * 2 4©K»8BS&fiP:f3.kU t flt 

it b# c ;t Ji/ ;* — ><£mPtBtiC^Yb^-&svit?f9)SXD — 7 77Jsitfxn- ^ > i& # 

BS # Bin * . ^-^IEa&IlllS2 5{±, A^^n§^^;i/^|gCt^)iS^SP#K7 u £fth^--#t 
fet-i' 2 4 SIttS. h^--«$&^-^2 4{i, ?751J23§IbTll^^'Ja- 

[ 0 0 5 3 ] 

- « k # * - s t « jfc n « a& , »cfisut8jtoittftffsck#'cs s» 

[ 0 0 5 4 ] 

ife t % ht-«JSa»gl5 2 6 Co^TPiCiBIt^. E 2 ht-iS&fflfflgli 2 6© 

4 0 k , W^MSg^^^dt^l^Civ^TfeSA^d^fe^ffi^S^^ftiy^^tBIlK 
4 It, EI^CliJ^*^ra©^y^^feS^^dA 1 S^HJt'Ssa^gi^^^iaj@1^4 2 
k , W*Bi**4'jC»i:t-5**©Bi*)6*&6*»i;«>ffi)g*ttTuaat*(l/'«*-->4 4k- 
Bt**S*ftttilit5^*->ttdlIil4 3i:*6fti, *fe«#gB2 8{i, t: ^ -fe ;t/ 
ttffiiK4 0Ol^iilt§A'>>btSt:^-fe;i'^ 1 >>^4 5}:v fcT^-fe;i/*'>>^450 
tft-ftaSCIHttSE^t^Vy^^ 4 9 k , ^jeataLys;tfttti|Hl»4 1 © tfc tB ft ft * 
•> > h t5i*ix y J?A «> >^ 4 6 k , iSSi^*i)>^ 4 6 © fit ft — fit) S3 ts 

i4xs/i?A^>i' 4 7 k gJf Sx9i?*i>l/^ 4 7 © fit ft — Iff ft £ f B tit £ I'J ?& 4 ^ 
r^HX^lt, ^*->ttffi@»43©tftai»£*'>>h-rs^*->*'>>*4 40 
8 k , — >#^>* 4 8©fflft — B#etJictB1S-rs^^ — 5 2 k *> & # # 3 

[ 0 0 5 5 ] 

T-^ffi^tLfcH^^ — * i£ N K^t;HttHIS4 0, ±j^S3iyi?tfttBllE&4 1 % pj it 
*»fftttlB42, :(3.fctf^*->ttW[HK4 3CttajK:A*r*ns. C £ T , 
**5>t*ttlllft4 1 % BljtaE^y£?ttiBEK4 2, ;fe,fctf^* — >tftttilBI&4 3K:A#S 

\ ±*SEai?'^ttaiaJ»4 1K:A*sns©ttx *@HI!lk^©££©iIi*©!lj|g?-* 
f*!l, iJ^*iv^tftmilB&4 2CA**ti*©tt*BllISlJt*©±T©ll|*OB«5 i 50 
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[ 0 0 5 6 ] 

£ © i: S % K£-fe;H!fcffiEIB4 0, £?£fi:tyS*t&fcU!i]jg&4 1, grj 4 * s> s> 4ft ffi Q K 4 
[ 0 0 5 7 ] 
[ 0 0 5 8 ] 

ii!4xi(»i;ftHiiR4 ltt, *SHSR#£;S3#ra©^y^T-;!&£A>£a:b i £1&mt--5 
;i/ © ft f±Hs -if & £ij £ 1" £ <> :<Dtg, <D MM G> * tilz.-o\,^x ttW&M Z 

s * # *u »f s n s &&<DmMifi&K.ftm'*um(Dm'&bib *>m&a>-c. tt a a * « 2 c >y 

h & S ? & £ . RttC, IJ3fe*ai^s;tfcailI»4 2ia:s #lBlJR#HI*liIJlS , Ci&i>, ^ o 
OH^W-eti^flCoVNT^ffi^lli^T-feS^g^^^JSlf^nv ±T <Z> M M & # ft W ^ 
[ 0 0 5 9 ] 

»85:^<*;h,Tv>&3*p/t* — >4 4 t -wt. v t % iz s\ j u^ou^^mm^-^B^-tz. 
^jfi©?i?^T*ffiffl-r5 4oo*ip^^->s^-r. t iii c m a & <o as # ) s # a k l 

X-t>&^Zt%:7F.t<, 13© (a) ftvi b (d) 4»^4>JJ;n, i£T-J±ifgiIjfg# 

> # 4 S S & © T- , 0*6 4 SfCI^SttiAtSiBStffeSfeS), tfettH3^B:*ffi3fcr 
C fcfc , ^^->*ft£B|51B&4 3 §3 x 3H*o«^:91IH{©iaffc«^*»6*i!S^*->fc:-6' 

[ 0 0 6 0 ] 

nflfttt&4ftttJ32 7®#tftttilIIB4(), 4 1, 4 2, 4 3 T»S/S$il5f nfhOftUljl 
4 6, Btf ^ * ^ y ^ # > * 4 7 £ «fc n £ — 8tt, l H © if 

■fe )W 7, $ 4 9 , iilx 9 $;v^x^5 0, UitS^s'^Vi?7:^5 143J;<y ! -'^ — 

> S> * 5 2 ii, *Ji*ftt^j6tS**i'*i6ff*»7l!fC7S'f UtfflfttS. 
[ 0 0 6 1 ] 

© ^ , ti't;n/?^M 9, ijfSiff 1/^7^ 50, a^Sx.j» i/ i?^^ 5 1 

* L fc 4: ffi fctiS Ft-i*l^t5. ;ff ;t i& a J± „ ^n^moi/S'^^tteDHak&b 
r^e^tis JUfcifcfc: ti-e ft © v v ^ # ©ffi£K:JWy£©0&l8E&' *bt ^ ti 5 © Ji® |q £ i: 

& £ © i: & 5 < C^f , K^t^vy^*4 9tfttt*niv»8it Cp ix, i^fi 
i?t/^X^ 5 0 Cii^fltV^i^C em, PJ ?t a6 ^ y V ^ ^ # 5 1 Cjg if.fi ^ ft 
T ^ S fit * C e s, ^Ut;^->l/i)x^ 5 2 *& *|*| £ ft T ^ 3 ft £ C p a t kt5k 

[ 0 0 6 2 ] 

Tcon = KlxCpix + K2xCem+K3xCes+K4xCpat 

d - T" s ff » K 1 , K2, K3iilFK4tt, S ^bftStUtlfc^^ 
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[ 0 0 6 3 ] 

IE fifri! S§ 2 5 fcfc . ftii§SiSti¥ai3 0##tHbfcSg3&B#ligfca^3v>Ts ^e-* IE 
[ 0 0 6 4 ] 

B[4t i E-^ffi»M*<o!e'lfi!)*JS0a**-i-. ^l^T*s tt^^n?.h^--fiii (b) < ( 
a) < (c) © M « C *■ S 4* % IBM^^*!/— h<DS*«ttPmaxT?^r*i©»-&*HI 
b T- & 3 „ £ fc „ ^n-T^7 , ^J;iyf^u-.^r>>cD^;i/^i/ — 1> © ^ Yb S ( El 4 © tfl #?f 
SOffiltftS) & lif] b T- & § „ -T&fc*^ i^^^Xl/-hPmaxtf[U*?iitUSKf 

-r ^ § h^-asKtabfeatfj^. 

[ 0 0 6 5 ] 

- - T* , ft^-f^th^-M*) 5 ^ ^M©h^-£$SB#H£ft3&L-Tbi;5£:, 
SI & g§ 9 F*| © h J--j8«*tCtt6"3S4!TSTbS:i\ fi:BfcbTW«« i Kfctf6# t T? 
ttm. h ^-©ftM, T**IH!) , ei-3<D4:ff-5ct#aiftbvt.||l 

© JH Jfi #i T- & , h £ 2 4£ffi»rsfc»©ffi»^l' ^^^l^-hP 

max£, trfe#aj^V^g^ffl1jtCg|SL,-r. f ©i^nj^ V - h p m a x |tH*t5 
ISfS&^^S-ilT- — ftJft*fc<MWbTV»S. 
[ 0 0 6 6 ] 

g £ £ <±Eo£tt^T-&©§ffc&K©^*£fTfr&ltfti£&fe£v^tfcj|a;i tj^s 

©jEffr&«58Bfctt, W*tt&fffcl!fl^miSS«IE'*gab?--«£©R9tflt ( « A tt 8 % 
± 2 % © H B ) £ IS 5£ 1" -5 i: # T- £ 3 0 
[ 0 0 6 7 ] 

«««fiJ£ttfc'&#bT*J&V>. »C***©i|?lB(Di5C h^-Wft^E-^ 2 4©|5]te 
£ * ?|J 2 3^31b-r^^l^^';a.-2 2 tftlbt^i iifti^ttt, ft |ft El ft It 4> 
4<t5;i:li v * + w 2 3 5);t?^7?^at4D5fS»Igi:i^nTS4t5 
— 'JV3 <t5: # T" £ S © T' S? 3; b . 

[ 0 0 6 8 ] 

ife fc . h^--«»««KD»2<OSfeH«t'aV>-ClllH-r*. fg 2 © H 3E #1 T- fci: , h - © ft 
»*-e**RD*V^ — *l*M-etf5. {E b ^ EP*C«tfJiiSbfc^©hJ--©ft!|&i£ % ft 
HOW^tfUTf-SS-eCffi.HfltWCtt* -#fB£2 0M©m** s Rjf££:^>^>£ 40 

m^tzM^, uat 6oHi*ti&sfteiiiitt3»ta50T?x 3»wrtfcn--«»* 

S <& S ifi tb 3 © Tf , lS©W*£#JS^Sb* — ft»#»TbfcW£^*-*2 4©B» 
5'ifI#S5„ © & to x #t'i ? ^^^©7'^H2^-?'b^- — M^fiJi^© 

iicip^sKratfiibt, 2. 5#i«? bt-ffi»s»Tsticfc#aau^. 

H5C, *»W©»2©S?16OTK:*W-*^-^|g»fi-t*^-r 0 H5C*V^t, \ ± - 
ft ifS fi te , (b) < (a) < (c) <D H ffi £ fe S . £ £ T" , * O — 7 V 7 is £ V X V - 

[ 0 0 6 9 ] 
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tt'hS < tt, * ft # * % £ ft T vi < £ t X- , iSt-tftviiiicl^t"^ < itisfe 
[ 0 0 7 0 ] 

jBJEWIEffliafclT-Sfci&fctt, M^ifO^S^a^giOrtO b^-SS&f&tB-rs^t:** 

* s t » 4 * « * a: , \> ± — * v ? <DM-&&&mt> z £m&Mor>mmmii t $zt> & z t 

b*>b, C©a«*-fe>1*-ttttttWl*iffiftSS©T?*tK *7-i«lSIiT-li^7>, 10 

«Stft9» 37 bT^rcSltftoTHfe. f C-C, ifiJg3iglt£|*!©b^-«,K&;|& 

1*1 © b — «K&HS?fl9K:tfttHt'5*iat36«fce > iT.sci:3a*ft4. ^ © * , * 3t ft K 9 

^?5^£ft5£ffiftM^iz>1*&m^T$fc£1-3c:£:2) s T-t£o £ £ fc: , 3^ F^IMt 
£ fc & s «3ftffK5'A7±©h^--ft*«(B-rs©Tfttft<, ^Kte^ft±tDh^--#-e 

1-Sfc4iH©^ae-ir>-y-* s i&gi:ftS*>6'rfeS. # Sllite © 715 fi C £ T & > 4> IH IE ^ 

h 1 3±tSjStfetB§ff a 0 20 
[ 0 0 7 1 ] 

in 6 t^s mm± >v 3 i ommw&Tji-t o S6t:^tii-tr>^3 # ^ # & ig -r § 

#g jft ?H ? 3 2 £ , £R**>6*S5fe"r;6att-fe>-tf-3 3, 3 4 i*P,jS^$Ji5. C^T* 
IB 3fe * ? 3 2ttlB«6ft&**3fe#J»f£0AiJA^N'IHte^'<;i'b 1 3tAlft5J;5 
CftSitfrfent*!), §^-fe>tf-33tt % #g^SS?3 2*£,©^^3 l i5©-5*>s * M & =5 

£ftfbfc£»##A»bft^ffi1Bfc:E«£ftTV%S. 
[ 0 0 7 2 ] 

«±<o*j«c:*v\ , rx • ; e©t&#asfSB J §-rs 0 ^^5S?3 2f±, ffMe^t^h 1 3±c» 30 

SShfeiK^ff (^ftto*>J!lr^©^*->T-^J$£:h&b:?--$0 35#§H / T< 

sfcJ5rj£<DAS**n?3ft*#&jsi»*-s. jh ar s ti fc * la , is/wf 3 5f g»ts. s 

*f 1" 5 ^ © 5 % s ASfttitSSiT-filf bfeS|f)tlig*^>^3 3CX»t6. - 
*Hr>+f3 3«iV3 40 if'6 6'e»ata*t±, fttUt5St±otSi6. T > > 

gft<ftsfc4?>-c*feSo — as w t ffrate¥^;vb«;M"e, ^©aa©sftr^i*!tsjstj^ 40 

# « a. t < a , tRa*j«fl'* l «»At:ia[ffisftf3tej*^««»oT<s. ^oTs g^-b>it 

3 3©Ml^;i/T-Mb^-©i&JK#&fcHT-i§-I>., 
[ 0 0 7 3 ] 

b 1 3CIS/iff 3 5 Sr^l, ifFlfe?^;!/ b 1 3#|Hl%LtiSJK-b>1t3 1 ofit 

tia/^yf 3 s^^fctgciu^bfeiaciSfttB^if'?. £ c -c , t£ a 2 ft & si jk 

h&S^b&a^Ma©^&&J&m^T^j$b&®,K;s>.y? : - 3 5 6 tft fcH b $1 S i: © ^ 
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^ 1 1* * & a © si * # *- g « a- © ht-i§iatsi? h ~# 2 4 © ik 

[ 0 0 7 4 ] 
[ 0 0 7 5 ] 

#a*bv> 0 ^c-e, *#gB^T-i±> jssffi ie 4a a & e -o fe^© n t-ssi ©ts^« 10 

[ 0 0 7 6 ] 

07Cs iISW!E^S4'-i'^>^©:7P-?- J r-h&^-r, ( 07t^tJ:H, EP * l§ jts 
ft *> © « ffii (SI) © £ £ fcfc , B3*ffiw***5*T!ft«bT*<. EP3M£^* s 5fe3fc, 

jl^cEP^a^^ffv^ (S2) , iuSlibfe<fc3f;:i'-^-fiSS£ft5gb (S3) „ h - 

i ^ ^ f t 5 . b T , J£ ^ fit £ 38 # b (S4) % ^©«IM«&fe£rt>C«>&ai>-£fe£r»B« 

h jt jg< -r 5 ( s 5 ) o ;<ot^ mwm^mmtD t g cb, ^ « « ie #l a & £ £ s & ^ 
© "p n iRj*-a-rep*ffi^^f*> (si) t & 3 „ L*b, stim>«ntt©fc#cttH m * * 

?r ( S 6 ) % ^©^, ±B3«#«fe*U7"J-S (S7) . n * & , EP^Ji^^*.©^ 20 

(si) fc m *) . wm&m k & -a . 

[ 0 0 7 7 ] 

£ © <t -5 C > ?ifi«IEi!LS©^-Y<>^^, S3 * K IS T- fci: & < N b — ¥i^«Ji^f(©a 

ft * . tftbt, EP^^ (Ep^m^iit/^ii^m) Ofi^If^i^Ep^tSttCli, 
h:J--fJHtfifcfc'i>&^©^ h^-ii»fi«^fiI©m«§IMfeii>&<&3*:*!>, fc k £ EP ^ 
HISA s ^<TfeiSS«IEM3ffi^PlgCfTa'i;'S(i*;V^, **i©^l©io t, Ep 3 s f? f& 
fc£ & < b^-^a*^a^5V > .-r^glBIEiS! i S©^-i' ? ; J: ^ N EP^^O 

®v^Ep^*^fa«-^^i^^iJe^«IE^^s ^ a^^T?raraA s lS^ s s^tt^So 33* £ , ep ^ * © « 

^M&%W ! ¥?Z>Wi-&lZlZ, Ft-ilSi4#<4!5tDT:', BJ4s*C«K:3£-3V»TiaflEM3E 30 
mm® # ■<( K >iffeftgtii^C tfc T x *»WO3Sr#«|£«IEj0i3ffl(0|!Cittf#<&« 

r & © t- , ^«^^fe#<fe?. 0 ^©&», *«»c ±ntt, «ttH2tfflF&a&i6*.3 

[ 0 0 7 8 ] 

fcvOH*i/-*;b©<svt||2©mitfcttt3ei-a. ^ #u SSi©gBfif©?j* s *g£ifit#i& 
Knt^^5EP*#fiT*^5o -ocw^y a T't^s nssi^^-yfaa 1 h © *i & 

fe^L^ J g-tlW±©^-^-*feS 0 
[ 0 0 7 9 ] 

B8t, & 2 (DmmffijEZ -( 5. > <D 7 V - ^ — h % ijk-f 0 @ 8 £ fl^ T , il K ffi IE iffi 

3 © ^ Y ^ > ^ $J ® fc: ^ o t l& 0.8 f 3 . z z r- , 2 © w fit a fii £fi © <t a Rfl ffi 1 > HB fit 
2T-i£$nt^5 0 if, ^fli*^?ya?4!S*$tiU (SI 1) , if U 
^EP^-TS (SI 2) . ^bT, EP#&7B#j&TM&bfcJ;-5{;:b^-«igS&8t3£bs 
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(si 3) , «»i#»«uD*s»hB, mmum&mft?& znim&ififtig 

* O i: Vn ? ^ i: t & £ © T* , ■*©HtA-C91 i J ! »fl**'t'WbT, MWlE#! ! S£ ; fT^ (S 
14) , «gtt*^ 'J7t5. *#»#«*lfilTT**itt, ^SIl#|E©$BHrat-!& 
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